Nicotine and endogenous opioids: neurochemical and pharmacological evidence.
Although the mesolimbic dopamine hypothesis is the most influential theory of nicotine reward and reinforcement, there has been a consensus that other neurotransmitter systems contribute to the addictive properties of nicotine as well. In this regard, the brain opioidergic system is of interest. Striatum is rich in opioid peptides and opioid receptors, and striatal opioidergic neurons are engaged in a bidirectional communication with midbrain dopaminergic neurons, closely regulating each other's activity. Enkephalins and dynorphins exert opposing actions on dopaminergic neurons, increasing and decreasing dopamine release respectively, and are components of circuits promoting positive or negative motivational and affective states. Moreover, dopamine controls the synthesis of striatal enkephalins and dynorphins. Evidence suggests that opioidergic function is altered after nicotine and endogenous opioids are involved in nicotine's behavioral effects. 1) The synthesis and release of β-endorphin, met-enkephalin and dynorphin in brain, especially nucleus accumbens (NAc), are altered after acute or chronic nicotine treatment and during nicotine withdrawal. 2) Although opioid receptor binding and mRNA do not appear to change in the striatum during nicotine withdrawal, the activity of κ-opioid (KOPr) and δ-opioid (DOPr) receptors is attenuated in NAc. 3) The nicotine withdrawal syndrome reminisces that of opiates, and naloxone precipitates some of its somatic, motivational, and affective signs. 4) Genetic and pharmacological studies indicate that μ-opioid (MOPr) receptors are mainly involved in nicotine reward, while DOPrs contribute to the emotional and KOPrs to the aversive responses of nicotine. 5) Finally, MOPrs and enkephalin, but not β-endorphin or dynorphin, are necessary for the physical manifestations of nicotine withdrawal. This article is part of a Special Issue entitled 'Trends in neuropharmacology: in memory of Erminio Costa'.